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PREFACE 


The Unpublished Data Report series is intended as a readily available source of basic data 
collected for lakes and watersheds in the Muskoka-Haliburton area of Ontario. These data 


were collected as part of the Acid Precipitation in Ontario study. 


The Acid Precipitation in Ontario Study (1979 - present) was initiated, in part, to investigate 
the effects of the deposition of strong acids on aquatic and terrestrial ecosystems in Ontario. 
The primary findings of these studies have been and will continue to be published as 


reviewed papers and technical reports. 


ABSTRACT 


Snow was collected and analyzed as part of the Biogeochemistry program to determine 
chemical and hydrological inputs to groundwater flow in two Dorset area watersheds. 
Graphs of chemistry, snow depth and water equivalence data for the winters of 1989/90, 
1990/91 and 1991/92 are included, as is meteorological data for the same time period. 


Complete data summaries are also included for data collected from January 1988 to April 


1997 


II 
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METHODS 


Snow sampling 


Methods used for collection of data in this report remain unchanged from those used in a 
1989 data report (Ont. Min. Envir., 1989). Snow was collected from the same six sites in 
both the Harp 5 and Plastic 1-08 watersheds. The Hawkeye Lake study was discontinued 


in 1989 and no further samples were collected from this watershed. 


Snow was collected for chemical analysis on a weekly basis during the season for as long as 
there was a sufficient amount of snow on the ground to provide an uncontaminated sample. 
Debris falling from trees throughout the winter eventually resulted in contaminated samples 
as the debris accumulated and the snow pack decreased. Sampling for snow depth and 
water equivalence of the snow continued until there was no snow left on the ground. This 
varied from site to site, depending on the aspect of the slopes and the amount of shading 


from the overstory. 


All sites were sampled for density and water equivalence on a weekly basis. This was 
usually done at the same time as chemistry sampling, but the sampling schedule was often 
increased during periods of rapid change at the sites (see data summaries for exact sampling 


dates). A visual estimate of percent snow cover was made at each site during each visit. 


Meteorological Data 


Daily precipitation and temperature data was collected at meteorological stations located 
adjacent to the collection sites at Harp and Plastic Lakes. A description of the site locations 
and equipment used can be found in the 1989 snow core data report (Ont. Min. Envir., 
1989). Where data was not available from these sites due to equipment malfunction it was 
obtained from the next closest meteorological site. Heney Lake meteorological site was 
used to fill in missing Harp data, while Paint Lake meteorological site data was used when 


Plastic Lake data was not available. 
Summary Data Tables 


Summary tables 1 to 12 contain chemistry and deposition results of individual sites from 
January, 1988 to April, 1992. In the snow depth and water equivalence columns the mean 
and standard deviation of three samples taken during one visit is presented. Values are not 
weighted by the percent snow cover. The results of the shee analysis for each site are 
also presented in this table. Iron, manganese, aluminum, magnesium and dissolved organic 
carbon were added to the list of parameters in December, 1989. Data is available in Lotus 


123 format upon request. 


Chemistry Graphs 


Selected parameters (same as previous report) were plotted versus time. The graphs show 
the mean and standard deviation of the results from all the sites in the watershed. For most 
of the season all six sites are included. During op ele the spring, however, some sites 
lost their snow cover earlier than others. Some sites were also judged to contain too much 
debris to be sampled. In ee cases the plotted data represents only the mean and standard 


deviation of those sites that were sampled. 
Snow Deposition and Weather Graphs 


The graphs showing snow depth and water equivalence are also the mean of six sites. All 
data is weighted by the percent cover for that sampling date. Cover is usually 100%, except 
during spring when it varies between to sites. During these times a mean of the percent 


cover from the six sites was used to represent the entire watershed. 
REFERENCES 


Ontario Ministry of the Environment. 1989. Biogeochemistry Project: Snow Cores 1988- 


1989 Plastic Lake, Harp Lake, Hawkeye Lake. Ont. Min. Envir. Data Report, 


December 1989. 


PLASTIC LAKE SNOW CHEMISTRY 
1989/90 


8 


QU) ZONTTVAINOZ H31vVM 


= 


Hd 


C/Buw) x 


| | 
| . 
| 

Bete ope ge er tte ss 


(UN/SOYWN) OCPLOO 


FEB MAR APR 


JAN 


DEC 


Pigs 


PLASTIC LAKE SNOW CHEMISTRY 
1989/90 


5 


— 


(WW) SONSTTWAINDA LM — 


l 
| 
| 
a = OF N = oO 
N 


(1/8w) 7OS 


Fi 


a 
© 


2 


8 
Be 
(1b) eyeaIN 


See 2 Co Line 
©) I) Sh ee 


(Anben) suojuy 


JAN FEB MAR APR 


DEC 


Fig. 1 (cont'd) 


PLASTIC LAKE SNOW CHEMISTRY 
1989790 


a 


| 
1 
l 
l 
| 
ne, eee 


(WW) SONSTVAINOS H317VM 


8 


— 


C/6n) wnpouuy 


(Bu) BO 


— 


(®) 


E 6 


(Anben) 8U080 


JAN FEB MAR APR 


DEC 


Fig. 1 (cont'd) 


PLASTIC LAKE SNOW CHEMISTRY 
1990/91 


GS eee. 


oO N i= 
(WW) SONA TVAINOS 4317M 





JAN FEB MAR APR 


DEC 


MELON 2 


PLASTIC LAKE SNOW CHEMISTRY . 
1990/91 


WATER EQUIVALENCE (mm) 





oO oO 


S04 (mg/L) 


Anions (uequiv) 





DEC JAN FEB MAR APR 


Fig. 2 (cont'd) Sy 


PLASTIC LAKE SNOW CHEMISTRY 
1990/9 1 


5 


(WW) SONSTVAINOA YALVYM 


— 


+ 


(1/6n) wnpouuy 


RE ee ee ee 


(1/Bw) 89 


Ba Ss ene 


— — 


(nen) sup 


JAN FEB MAR APR 


DEC 


Fig. 2 (cont'd) 


PLASTIC LAKE SNOW CHEMISTRY 
1991/92 





SU 


[as] N Te 
(WWW) SONS TWAINOS YSaLVM 


APR 


10 


His. 


PLASTIC LAKE SNOW CHEMISTRY 


1991/92 
2 300 
& 
Lu 
j 200 
> 
= 
G 100 ie 
Ê Fi] 
= Ê— 


ce 

Ë 

© 

oO 1 
O 


Nitrate (ug/L) 


~ Anlons (uequy). 





DEC JAN FEB MAR APR 


Fig. 3 (cont'd) 11 


PLASTIC LAKE SNOW CHEMISTRY 
| 1991/92 





Go BS: 


o N = 


(WW) SONSATVAINDS YalvyM 


8 


(1/6n) wnpouu\y 


(1/bw) 89 





(Anben) suo}89 


12 


Fig. 3 (cont'd) 


HARP LAKE SNOW CHEMISTRY 


1989/90 





8 Ss 8 S 
oO N vo 
(WW) SONSTVAINOA HALWM 


PR 


A 


MAR 


B 


FE 


AN 


J 


DEC 


13 


Fig. 4 


HARP LAKE SNOW CHEMISTRY 


1989/90 





8 8 


oa 


(ww) SONS TVAINOA YALVM 


(Qu) OS 


2 


(1n) 878aIN 


ty 
| 

4 

I 

% 

8 oO ® N = eee 8 ie oO 


(Anben) suo 


PR 


A 


MAR 


FEB 


AN 


J 


DEC 


14 


Fig. 4 (cont'd) 


HARP LAKE SNOW CHEMISTRY 


1989/90 





(a) N Te 
(WW) SONS TVWAINOA H1YM 


do 
© (a. Ss 
(1/60) unpomuny 


Or sae 
-(nnben) suop8o 


O 


JAN FEB MAR APR 


DEC 


1 


Fig. 4 (cont'd) 


HARP LAKE SNOW CHEMISTRY 


1990/91 





9.8 


(as) aN = 
(Ww) SONSTVAINDA H31VM 


S © 





PR 


A 


E 


F 


A 


DE 


16 


it OS) 


HARP LAKE SNOW CHEMISTRY 


1990/91 





CL 


o N VE 
(WW) SONSTVAINDA 4317M 


Cael 


o 


(Bu +OS 


a 
pe) 
a 


SNS 


© ive) 
Lo 
/BN) 6J8AIN 


oO 


O 
lo 
== 


Se 


— 


(Anben) suojuy 


O 


JAN FEB MAR APR 


DEC 


7 


Fig. 5 (cont'd) 


HARP LAKE SNOW CHEMISTRY 


1990/91 





À 
. 


S28 


oO AN = 
(WW) ZONTTVAINOZ H31VM 


— 


(1/6n) uwnpouuu\y 


Bo S718 40.2. 8.818 3.2 


(uw) 89 


oe ties 


— 


(Anben) suoped 


APR 


MAR 


FEB 


AN 


J 


DEC 


18 


Fig. 5 (cont'd) 


HARP LAKE SNOW CHEMISTRY 


1991/92 


Ao Orta 


©- LN a 
(WwW) SONATVAINDA H31VM 





Oo 
[le] 





JAN FEB MAR APR 


DEC 


19 


Fig. 6 


HARP LAKE SNOW CHEMISTRY 
1991/92 






WATER EQUIVALENOE (mm) 
N 


S04 (mg/L) 


DEC JAN FEB MAR APR 


Fig. 6 (cont'd) 20 


HARP LAKE SNOW CHEMISTRY 


1991/92 


CESS a eee ee ee 


(WW) SONS TVAINOA HSLVM (7/n) winuowuy Qu) 89 (Anben) 800489 


JAN FEB MAR APR 


DEC 


21 


Fig. 6 (cont'd) 


PLASTIC LAKE SNOW CORES 


MEAN OF SIX STATIONS 


(O Bep) SYNLVYSdWSL 


(WW) NOLL LdlOSdd 





QU) SONS TWAINDS YALVYM 


S 6 


(9) HLdaq MONS 


O 


JAN FEB MAR APR 


DEC 


1990 


1989 


22 


Wigs % 


PLASTIC LAKE SNOW CORES 


MEAN OF SIX STATIONS 


© 
N 





OO 


= T= GNI 


(O Bep) SYN LWYHAdWSL 


Ge] 
e9e¢¢geo0 
Oe, PM 


(WW) NOLLYLIdIOZHd 


de Ne ns 


@o AN oe : 
(WW) SONS AIN H31VM 


18530 


(UD) HLd3G MONS 


FEB MAR APR 


JAN 


DEC 


O 


1991 


1990 


23 


Fee 


PLASTIC LAKE SNOW CORES 
MEAN OF SIX STATIONS 


TEMPERATURE (deg ©) 





PRECIPITATION (mm) 


WATER EQUIVALENCE (mm) 
N 


100 
re 
pees 
150 
+ 100 
lo 
fh 
O 
= [510 
6 J oe 
(ap) 
= ee 
O 
DEC JAN FEB MAR APR 
1991 1992 


Fig. 9 7 24 


HARP LAKE SNOW CORES 
MEAN OF SIX STATIONS 


20 " 
6) 
8 10 
y 0 ; 
= 
ae 
-20 
fi 
E 
& 
6 
< 
FF 
O 
ss OO RAIN 
= SNOW 





WATER EQUIVALENCE (mm) 





E 

1100 

i 

ne EM] 
5 50 Ss jé a 
op) 
O Sa oe 

DEC JAN FEB MAR APR 
1989 1990 


Fig. 10 25 


HARP LAKE SNOW CORES 
MEAN OF SIX STATIONS 


20 
6) 
8 10 
Qi 00 
> 
é -10 
-20 
fi 
-80 
50 
Ë 40 
6 80 
< 
E 20 
i 10 D RAIN 
O0 m SNOW 
È 
Ww 
=) 
G 
fi 
< 
= 


SNOW DEPTH (cm) 





es 26 


HARP LAKE SNOW CORES 
MEAN OF SIX STATIONS 


(© Bep) SYN LWHAdWEL 


O RAIN 


(WW) NOLL LUdlOSd 


m@ SNOW 


ds 


(wi) SONSTVAINOS HALWM 


— 


Pee Be Be oS er eee 
pce al Las) = ~- 


(UN) H1d430 MONS 


JAN FEB MAR APR 


DEC 


1992 


1991 


2 


ie 2 


a 
Iv 


ss ea ee ee ors 
UW od 204 D ®N pl an SD LL 4 BRLLEUT bos STPUCD 


SYaLANVUVd TVOINSHD 


ITLSOd 
AUVNMNNS VLVA 4409 MONS AAV OLLSV Td 


‘as 
AONATVAINO VALVM 


‘as NVAW 
H1ddd MONS 


06-HVN-SI 
06-AVN-ZI 
06-YVA-LO 
06-44-87 
06-HA4-1T 
:06-444-+1 
06-444-L0 
06-NVI-1€ 
06-NVI-SZ 
06-NVI-L1 
06-NVI-OI 
06-NVI-£0 
68-94-87 
68-94-07 
68-OAG-E1 
68-00-90 
68-Hdv-82 
68-HdV-LT 
68-HdV-p7 
68-HdV-07 
68-HdV-81 
68-UdV-E€I 
68-UdV-01 


68-HVW-91 
68-UVW-LO 
68-444-17 
68-444-L0 
68-NVI-pZ 
68-NV[-01 
B8-AdV-£7 
88-AdV-77 
88-Hdv-81 
88-HdV-S1 
88-UdV-I1 
88-HdV-L0 
88-HdV-ç0 
88-AVW-0€ 
88-AVN-87 
88-AVNW-P1 
88-AVW-LO 
88-HAA-27 
88-441-80 
88-NVI-27 


alvd 
aTdWVS 





28 


Table 1 


t6-HdV-87 
T6-HdV-pT 
T6-UdV-IZ 
T6-Hdv-$1 
T6-HdV-80 
t6-HdV-10 
T6-AVW-57 
TO-AVWE61 
T6-HVHW-E£I 
T6-AVW-+O 
T6-HHA-LT 
T6-444-07 
T6-444-€] 
t6-441-90 
Té-NV[-0€ 
Té-NVI-ET 
C6-NVI-LI 


16-Hav-$1 
16-Hd4v-11 
16-H4V-80 
16-HdV-70 


16-AVN-IT 


16-AVN-61 
I6-HVNW-EI 
16-YVW-80 
16-AVH-+0 
16-444-L7 
16-444-07 
16-441-€1 
16-834-80 
16-4414-$0 
16-NVf-0€ 
16-NVI-€7 
16-NVI-9] 
16-NVf-60 
16-NVI-PO 
06-08-61 
06-94-71 
06-UdV-61 
06-HdV-81 
06-YdV-Z} 
06-Hdv-p0 
O6-AVNE8T 
06-AVH=IZ 


RSA dome z 
Iv UW °4 204 .D BN x aN Lo) Say ros ‘a's ‘as NVAW alva 


SYALANVAVd TVOINIHO HONATIVAINOI YALVM HLd4G MONS S'IdWVS 





(pauco) 1 1LS94 


29 


Table 1 (cont'd) 


Bs ad ad RR fe se 
LA UW °4 204 D ®N A LA Co Jen LA 4 BC vos STPUCD 
SYILANVAV d TVOINAHO 


VILLSOd 
AYVWWNS VLVA 4409 MONS AAV OILSV'Id 





% 


‘as 
HONATVAINOA YALVAM 


(up) 
‘as NVAN 
H1d4G MONS 


06-444-L0 
06-NVI-IE 
06-NVI-S7 
06-NVI-LI 
06-NV{-OL 
06-NVf-€0 


68-UdV-8) 
68-UdV-£I 
68-Hdv-01 


68-Hdv-90 
68-HdV-£0 
68-UVN-IE 
68-UVN-87 
68-YVN-02 
68-AVN-91 
68-AVAN-LO 
68-444-17 
68-444-L0 
68-NV{-PZ 
68-NVf-0l 
48-Udv-S1 
88-UdV-I1 
88-HdV-L0 
88-XdV-50 
88-AVW-0€ 
88-UVW-87 
88-AVW-PI 
88-AVW-LO 
B8-4441-7t 
88-441-80 
88-NVI-2T 





30 


Table 2 


SYa.LANVAVd TVOINAHD 


(7/80) | (77/8) | (mo/sown) 
ABNIN vos 


{pAuco) 11594 


“a's NVEN 
AONAIVAINOT HALVM 


(up) 
‘ass NVA 
Hiddd MONS 


t6-Hdv-1Z 
t6-Hav-51 
t6-HdV-80 
t6-UdV-10 
Té-HVN-52 
té-UVW-61 
Té-HVNW-EI 
6-YVA-FO. 
6-H LZ 
6-8 -0% 
T6-444-£1 


76-NVI-LI 
%6-NVI-60 
16-94q-07 
16-Hdav-11 
16-HdY-80 
16-HdV-70 
16-AVH-87 
16-HVW-S7 
16-UVW-IZ 
16-UVN-61 
16-YVNW-EI 
16-HVW-80 
16-YVW-p0 
16-444-L7 
16-44-07 
16-H44-€1 
16-444-80 
16-44-50 
16=NVI-0€ 
16-NVf-£% 
16-NVf-91 
16-NVf-60 
16-NVf-b0 
06-O30-61 
06-2442} 
06-HdV-6} 
06-Hdv-81 
06-HdV-21 
06-Hav-+0 


41va 
S'IdNVsS 





31 


Table 2 (cont'd) 


ME Rs 
LA LA °4 204 D ®N 


(1/3) ) (1/8w)| (1/8w)| (7/8) } (1/80) (wojsown) 
x an] v2 [rvouuy| msi SZPUCD 


SHALANVAVd TVOINAHD 


: 91 LSOd 
AYVWWNS VLVA 44109 MONS FAAVT OLLSV Td 


(anu) 
‘as NVEN 
AONATVAINOA HALVM 


(up) 
‘as NVaW 
H1ddd MONS 


06-HaV-ZI 
06-4dV-r0 
06-UVIN-82 
06-AVW-12 
06-AVW-$1 
06-HVN-CI 
06-HYW-L0 
06-HAA-RZ 
06-444-17 
06-444-p1 
06-441-L0 
06-NVI-I€ 
06-NVI-SZ 
06-NVI-LI 
06-NVE-O1 
06-NVf-£0 
68-OAG-8Z 
68-040-07 
68-D4q-€ 
68-24q-9 
68-HdV-87 
68-UdV-LT 
68-UdV-pZ 
68-UdV-07 
68-UdV-81 
68-UdV-EI 
68-Hav-01 
68-HdV-90 
68-UdV-£0 
68-UVN-I£ 
68-UVN-87 
68-UVN-07 
68-UVN-9] 
68-AVW=L0 
68-94-17 
68-4424-L0 
68-NVI-PZ 
68-NVI-Ol 
88-UdV-80 
88-UdV-L0 
88-UdV-50 
88-UVN-0€ 
88-UVN-87 
88-AVW-PI 
88-HVIN-LO 
88-HAd-27 
88-H14-80 
88-NVI-20 


aivd 
A'IdWvs 





Be 


Table 3 


SYALINVAVd TVOINAIHA 


(pAuco) 911594 


tT6-HdV-bt 
t6-HdV-IZ 
t6-Hdv-$1 
T6-HdV-80 
t6-WdV-10 
TO-AVWEST 
té-AVW-61 
Z6-AVW-EI 
Z6-UVN-PO 
t6-U41-L7 
t6-444-07 
t6-444-€1 
t6-444-90 
t6-NV[-0€ 
Té-NV[-ET 


16-UVW-87 
16-UVN-S52 
16-UVN-1T 
16-AVW-61 
16-AVN:EI 
16-aVN-80 
16-YVN:F0 
16-444-L7 
16-44-07 
16-444-€1 
16-44:4-80 
16-444-ç0 
16-NVf-0€ 
16-NVI-€% 
16-NVf-9T 
16-NVI-60 
16=NVI-PO 
06-08-61 
06-94q-271 


(up) 
‘a's NVAW ‘a's NVAW aiva 
AONATVAINOA YALVM H1ddd MONS aldWvs 





23 


Table 3 (cont'd) 


Iv 


(1/30) | (1/8w) | (moysown) 
ASIN vos 


SYALANVAVd TVOINAHO 


vOZSOd 
AUYVWWNS VLVA 4409 MONS AAVT OILS V 1d 


‘as NVAW 
SONA TVAINGT HALVM 


(ap) 
as NVAW 
H1ddd MONS 


06-HaV-Z1 
06-HdV-b0 
06-AVW-82 
06-AVW= 1% 
06-AVW-S1 
06-AVW-ZI 
06-AVIN-LO 
06-414-87 
06-44-17 
06-444-b1 
06-H44-L0 
06-NVI-1€ 
06-NVI-SZ 
D6-NVI-LI 
06-NVf-01 
06-NVI-E0 
68-O4d-8 
68-944-0 
68-24 -€ 
68-24q-9 
68-HdV-827 
68-YdV-LZ 
68-HdV-pZ 
68-UdV-0Z 
68-UdV-81 
68-Hdv-E] 
68-Hdv-01 
68-HdV-90 
68-HdV-€0 
68-UVW-IE 
68-UVN-87 
68-UVW-0Z 
68-UVW-91 
68-UVN-LO 
68-8Ad-1Z 
68-H44-L0 
68-NV{-PZ 
68-NVf-0l 
88-HdV-80 
88-YdV-LO 
88-YdV-SO 
88-UVW-0£ 
88-HVN-87 
88-AVW-PI 
88-HVIN-LO 
B4-HA41-27 
88-441-80 
88-NVI-27 





34 


Table 4 


i Sao ee oe lee oe 
UN 01 204 D sN A an 2 _["uouuy] BIN ros AV YIAO9 


e : : : i (pAuc) pOZSOd 





(um) 
‘as NVAW 
SONATVAINOT VALVM 


(up) 


‘a's NVEN 


H1Iddd MONS 


Z6-YdV-bZ 
t6-HdV-1Z 
t6-HaV-$1 

: %6-UdV-80 
t6-WaV-10 

Z6-UVW-62 

76-AVW- 61 

ZL6-HVN-EI 

76-YVW-r0 
t6-441-L7 
t6-444-07 
t6-H44-€1 
t6-H4:1-90 
T6-NV[-0€ 
T6-NVI-ET 
t6-NVI-LI 
L6-NV 1-60 
16-24-07 
16-Hdv-80 
16-HdV-20 

16-UVW-82 
16-UVN-S7 
16-UVN-IT 
16-HVNW-61 
J6-XVN-EI 
16-HVN-80 
16-YVN-PO 
16-Was-LZ 
16-aa4-02 
16-444-€1 
16-444-80 
16-44-50 
16-NVI-0€ 
16-NVI-€7 
16-NVE-91 
J6-NVI-60 
16-NVI-p0 
06-944-61 
06-944-7] 





aLVG 
aTdWVS 


35 


Table 4 (cont'd) 


a ad a i eo 
UW 24 204 D EN x IN va  [euouwuy| ann | +os 


SYILANVAVd TVOINAHO 


‘SOZSOd 
AUVWWNNS VLVA 4409 MONS AAVT OILS V'Td 


‘as 
AONATIVAINOA HALVAM 


(up) 
a's NVAW 
Hiddd MONS 


06-4VA-ZI 
06-UVW-L0 
06-44-87 
06-41-17 
06-H44=+1 
06-444-L0 
06-NVE-I 
O6-NVE-S 
06-NV-L 
06-NVI-0 
06-NVF-€ 
68-94q-8 
68-9440 
68-O4d-£ 
68-D4q-9 
68-AVIN-20 
68-AVIN-10 
68-HaV-Lt 
68-UdV-Z 
68-UdV-02 
68-UdV-81 
68-UdV-£l 
68-YdV-01 
68-YdV-90 
68-HdV-£0 
68-UVW- IE 
68-UVW-82 
68-UVW-0% 
68-UVN-91 
68-UVW-LO 
68-44-17 
68-444-L0 
68-NVI-PZ 
68-NVf-01 
8B-MAV-ET 
88-WdV-27 
88-Hdy-81 
88-4dv-$1 
88-UdV-11 
88-UdV-L0 
88-HdV-$0 
88-UVN-0€ 
BB-HVN-87 
88-XVA-FI 
48-HVNW-L0 
Sa-HAA-7t 
88-HAA-80 


88-NVI-CT 


a1va 
A'IdWvsS 





36 


Table 5 


Iv 


UN 


(7/3) 
od 


204 


D 


(7/3) 
tN 


A an Le] 


SYILANVAVd TVOINIHO 


(1/80) 
squouruny 


(1/89) FE (ws/sown) 
ABNIN vos 


(pAuco) $0ZS9d 


‘as NVAN 
AONATVAINDA VALVM 


(up) 
as NVAW 
H1ddd MONS 


t6-AVW-10 
t6-HdV-87 
t6-HdV-bz 
t6-HdV-I7 
t6-HdV-S1 
t6-HaV-80 
T6-H4V-10 
T6-UNVN-52 
6-YVN-61 
Té-HVH-EI 
t6-HVH-O 
t6-H41-L7 
t6-444-07 
t6-Ha4-€1 
t6-H44-90 
t6-NVI-0€ 
26-NVI-EZ 
Z6-NVE-LI 
Té-NVI-60 
16-0ad-02 
16-Hav-81 
16-HdV-S1 
16-WdV-11 
16-H4V-80 
16-H4v-70 
16-HVN-87 
16-AVW-Sz 
16-AVW-1Z 
16-UVW-61 
J6-HVN-EI 
16-WVN-80 
16-UVN-b0 
16-H41-LT 
16-444-07 
16-@ad-€1 
16-83-80 
\6-H44-50 
16-NVI-0€ 
16-NVI-EZ 
J6-NVI-9} 
16-NVI-60 
16-NVI-b0 
06-944-61 
06-94-21 
06-Hav-61 
06-HdV-81 
06-WdV-7I 
06-WdV-p0 
06-HVN-BZ 
06-AVH=IZ 
06-HVW-S1 


aLva 
aldWvs 





37 


Table 5 (cont'd) 


ie 
IV 


Sp a ec els 
UN Sa 204 D ®N A IW BD [euounuy]| o1e3)1N ros STPUCD 


SYILANVAVd TVOINSHOD 


LOZSOd 
AUVNWNS VLVA 4409 MONS AAVT OILS V Td 


(um) 
‘as NVAW 
AONATVAINOT YALVM 


(up) 
‘as NVAW 
H1441G MONS 


06-AVN-ZI 
06-HVN-L0 
06-44:1-87 
06-444- IZ 
06-WAd-PI 
06-H41-L0 
D6-NVI:1£ 
06-NVI-67 
06-NVI-LI 
06-NVf-01 
06-NVI-£0 

68-94q-8 

68-94q-0 

68-Oad-€ 

68-24q-9 
68-AVIN-20 
68-AVIN-10 
68-HdV-L7T 
68-HaV-pz 
68-HdV-0Z 
68-HdV-81 
68-Hdv-£l 
68-Hdv-01 
68-Wav-90 
68-HdV-£0 
68-HXVW-I€ 
68-AVW-8Z 
68-YVW-0% 
68-UVW-91 
68-YVN-LO 
68-444-17 
68-441-L0 
68-NVI-bZ 
68-NV{-01 
88-HdV-£Z 
88-WdV-2Z 
88-HdV-81 
88-UdV-St 
88-HdV-11 
88-HdV-L0 
88-HdV-$0 
88-UVW-0€ 
88-HVH-87 
S8-XVA-bI 
88-XVN-L0 
88-441-27 
88-Ha4-80 
88-NVI-22 





38 


Table 6 


Iv 


UW 


(1/8w) 
od 


ood 


D 


(1/8u) 
tN 


x IN Le] 


SYILANVAVd TVOINSHD 


(1/80) 
ETUOTUry 


(1/80) 
MeN 


(pAuco) L0ZS9d 


(wo/sown) 


STPUCD 


‘as 
SONA TVAINOT YALV 


(ap) 
‘as NVaW 
H1ddd MONS 


t6-AVW-10 
t6-HaV-87 
t6-HaV-pZ 
%6-UdV-1Z 
t6-Hav-S1 
T6-Hd4V-80 
T6-HdV-10 
CO-UVIN-SZ 
t6-AVW-61 
76-UVAEEI 
76-UVN-bO 
76-@ad-LZ 
t6-H44-07 
t6-H44-€I 
76-41-90 
Z6-NVI-0€ 
:T6é-NVI-EZ 
Té-NVI-L1 
T6-NVY 1-60 
16-944-07 
16-HdV-$1 
16-Hdv-11 
16-Hdv-80 
16-HdV-70 
16-UVH-87 
16-MVA-SZ 
16-YVAN-1% 
16-YVW-61 
16-HVW-EI 
16-YVAW-80 
16-uVW-F0 
16-444-L7 
16-44-07 
16-@aj-€1 
(6-34-80 
16-Had-s0 
16-NVf-0e 
- TO=NVE-EZ 
16-NVI-91 
16-NWVI-60 
16-NVI-p0 
06-944-61 
06-944-7I 
06-HdV-61 
06-HdV-81 


aTdWVS 





Table 6 (cont'd) 


59 


ig a Se 
Iv UW od 204 D BN 


Qu)! (1/3w)| (18w)] (1/2n)| (/8n)| (1/8w) | (wo/s0mn) 
x 3W v2  |euounmy} ann | POs 


SYILANVAVd TVOINAHO 


£ILSdH 
‘ AUYVAWNS VLVA 4409 MONS AAVT dAVH 


‘as NVAW 
SONA TVAINO” HAILVM 


(up) 
‘a's NVAW 
H1ddd MONS 


06-HdV-81 
F 06-AdV-ZI 


O6-AVN-SI 
06-AVN-ZI 
06-YVN-90 
06-444-L7 
06-4414-07 
06-444-€1 
06-44-90 
06-NVI-0€ 
06-NVf-£2 
06-NVS-9 
O6-NVI-6 
06-NVI-Z 
68-94G-8 
68-O4G-6 
68-O4-Z 
68-Oad-S 
68-UdV-SZ 
68-UdV-bZ 
68-Udv-17 
68-HdV-L1 
68-YdV-£} 
68-YdV-0} 
68-HdV-90 
68-HdV-£0 
68-UVW-0£ 
68-UVN-87 
68-UVN-IZ 
68-UVW-91 


88-UdV-ZI 
88-YdV-80 
88-UdV-90 
88-UVW-I€ 
88-AVN-67 
88-AVW-SI 
88-AVW-80 
B8-H4d-€7 
88-84-60 
88-NVI-1Z 


aiva 
TIANVS 





40 


Table 7 


Balke irl abr al lhe = 
Iv UN od 204 D UN D sn 5) [suouuy 


SYaLANVUVd TVOINIHI 


G/än)|| (1/8) | (morsomn) 
THIN | +oS 


(Puce) € LS4H 


eee 
AV ‘as NVAN 


AONATIVAINOI HAILVM 


(up) 
‘as NVAW 
H1ddd MONS 


T6-HdV-pz 
T6-UdV-1Z 
t6-Udv-$1 
T6-Hdv-80 
t6-HdV-10 
Té-UVNW-67 
t6-UVW-61 
t6-HVH-£1 
26-YVW-bO 
t6é-844-LT 
t6-444-07 
t6-4441-€1 
t6-444-90 
76-NVI-0€ 
Té-NVI-EZ 
T6-NYI-L1 
T6-NV1-60 
16-94-61 
16-44v-80 
16-Hd4V-50 
16-Hd4V-270 
16-UVN-87 
16-UVN-ST 
16-UVW-1Z 
16-AVN-61 
16-AVN-EI 
16-AVWN-80 
16-UVN +0 
16-444-L7 
16-4414-07 
16-444-€1 
16-4414-80 
16-444-$0 
16-NVf-0€ 
16-NVI-€% 
16-NVE-L1I 
16-NVI-60 
16-NVI-PO 
06-044-61 
06-944-71 


aiva 
aTdWVS 





41 


Table 7 


eee | es Ee al GA) Qu] (1/8u)] GAw)] GA] GA] (14w)| (moon) 
IV oW 4 | 204 | w eN x sW vo [uouwuy| swnin | vos | szpuon 


SHALANVAVd IVOINAIHO 


vILSdH 
AUVNWNS VLVA 4409 MONS AAVT duVH 


‘a's NVAW 
HONATVAINOT YALVA 


(a) 
‘as NVAW 
Hiddd MONS 


06-UVW-ZI 
06-AVN-90 
06-444-L7 
06-444-07 
06-HA4-E 1 
06-444-90 
06-NVf-0£ 
06-NWI-£7 
06-NVf-9I 
06-NV{-60 
06-NVf-ZO 
68-OAd-82 


68-Udv-Ol 
68-UdV-90 
68-Udw-É0 
68-AVW-0€ 
68-AVW- 82% 
68-AVWN- IZ 
68-UVW-91 
68-HVW-90 
68-444-07 
68-444-90 
68-NWf-£7 
68-NV(-60 
88-HdV-72 
88-HdV- 12 
88-4dV-61 
88-44V-+1 
88-UdV-ZI 





42 


Table 8 


(1/80) 
PIBHIN 


(Patoo) p1.LS4H 


(wo/sown) 


STPUCD 


(una) 
‘a's NVAN 
HONAIVAINOA YALVM 


(up) 
as NVAW 
H1ddd MONS 


Z6-AV-10 
Té-NdV-87 
%6-UdV-FZ 
t6-WdV-1Z 
t6-UdV-St 
T6-UdV-80 
t6-HdV-10 

TS-UVN-S7 

TÉ-AVN-6] 

té-AV-EI 

t6-HVH-r0 
%6- WALZ 
t6-444-07 
t6-4441-E1 
t6-444-90 
T6 NV{-0€ 
26-NVI-£Z 
Z6-NVE-LI 
Z6-N¥E-60 
16-0ad-6} 
16-WdV-81 
16-Udv-$1 
16-adV-11 
16-adV-80 
16-YdV-S0 
16-WaV-20 
16-YVW-87 
16-AVN-S7 
16-AVW= IZ 
16-AVN-61 
16-AVN-EI 
16-AVN-80 
16-YVW-+0 
16-@aAd-Lz 
16-44-07 
16-444-€1I 
16-H4:1-80 
\6-H424-50 
16-NVf-0€ 
16-NVE-€z 

T6-NVE-LI 

16-NVL-60 
16-NVf-rO 
06-94-61 
06-94-71 
06-HaV-61 
06-UdV-81 
06-YdV-ZI 
06-UdV-€0 
06-AVH-L2 
06-AVN-0Z 
06-HVH-S1 


41va 
aTdNVS 





Table 8 (cont'd) 


43 


semer 
Iv yy °4 00d D ®N 


(1/8w)| (1/8w)| (1/8w)| (1/8n)| (1/8n)| (7/8) | (moysoun) 
| 3 v2  [euouuy] ann | +os 


SYILANVAVAd TVOINAHO 


91.LSdH 
AUVANNS V.LVC AO MONS AAV duvH 


(aru) 
‘as NVAW 
AONATVAINGT HALVM 


(up) 
‘as NVAW 
H1ddd MONS 


06-HVW-ZI 
06-HV-90 
06-H41-L7 
06-44-07 
06-HAA-E 
* 06-44-90 
D6SNVI-0€ 
06-NVI-EZ 
06-NVI-91 


68-AVIN-20 
68-AVW-10 
68-HdV-LT 
68-HdV-pT 
68-HdV-I17 
68-HdV-L1 
68-HdV-£I 
68-Udv-01 
68-Udv-90 
68-Hdv-£0 
68-UVW-0€ 
68-AVW-8& 
68-AVHEIT 
68-UVW-91 
68-UVHN-90 
68-444-07 
68-44-90 
68-NVI-E@ 
68-NV{-60 
88-YdV-7% 
88-HdV- IZ 
48-XdV-61 
88-dv-+! 
88-Udv-21 
88-HdV-80 
88-HdV-90 
88-UVN-I€ 


H1dNVS 





44 


Table 9 


Iv 


UW 


°4 


204 


ID 


(1/8) 
UN 


x IW 89 


SYILANVYVd TVOINAHO 


(1/3) 
wruouny 


AN | bOS 


(p.100) 91 LSdH 


‘a's NVaW 
SONA TIVAINOT HALVM 


d 


(up) 
‘s NVAN 
HJd1G MONS 


t6-AVW=10 
t6é-UdV-87 
t6-Udv-pe 
t6-HdV-1T 
t6-HdV-$1 
t6-UdV-80 
T6-HdV=10 
Té-UVN-S7 
té-AVW-61 
TO-AVW:EI 
tTé-AVHE-PO 
t6-444-LT 
t6-4441-07 
t6-444-€l 
t6-444-90 
76-NVI-0€ 
26-NVI-EZ 
CO-NVE-LI 
Z6-NVE-60 
16-94q-61 
16-4dV-$1 
16-HdV-11 
16-Hdv-80 
16-HdV-$0 
16-HdV-270 
16-UVN-87 
16-AVAW-SZ 
16-AVN-IT 
16-AVW-61 
I6-UVWN-EI 
16-YVW-80 
16-UVN-bO 
16-444-L7 
16-444-07 
16-444-€1 
16-444-80 
16-H44-ç0 
16-NVf-0E 
16-NVE-€% 
16-NVI-L} 
16-NV{-~60 
16-NV£-p0 
06-98-61 
06-944-71 
06-UdV-61 
06-HdV-81 
06-NdV-2I 
06-W4V-E€0 
06-NVW-LT 
06-HVW-07 
06-XVW-S1 


alva 
H'IdWvs 





45 


- 


Table 9 (cont'd) 


Bp Se ge oc ee 
Iv UN °4 204 D N x IW BD] Freoumary PELLE ros STPUCD ATV 


SYILANVAVd TVOINSHOD 


+0ZSdH 
AUVWWNNS VLVA 4409 MONS AAVT duVH 


06-Xd4V-21 
06-HdV-£0 
06-AVA-LZ 
06-HVW-0% 
06-AVN-SI 
06-AVWN=CI 
06-YVNW-90 
06-441-L7 
06-444-07 
06-444-€I 
06-444-90 
06-NVI-0E 
06-NVI-€@ 
O6-NVI-91 


68-94-61 
68-94q-7 
68-O4d-$ 

68-HdV-$2 

68-UdV-bZ 
68-UdV-I7 
68-UdV-LI 
68-UdV-£1 
68-Hdv-01 
68-HdV-90 
68-HdV-€0 
68-AVW-0€ 
68-UVN-87 
68-UVN-IZ 
68-AVW-91 
68-UVW-90 
68-444-07 
68-444-90 
68-NVITET 
68-NV{-60 
88-adV-Fl 
88-YdV-ZI 
88-HdV-80 
88-HdV-90 
88-AVW-I€ 
88-YVW-67 
88-AVW-SI 


88-NVI-17 
(up) 
‘as NVAW ‘as NvaW 
AONATVAINOA HALVM H1ddd MONS a1dWVS 





46 


Table 10 


SYIILANVAVd TVOINAHD 


(P,1u0o) hOZSdH 


(mo/soun) 
STPUCD. ‘as 
SONA TIVAING VALVM 


(up) 
‘as NVAW 
H1ddd MONS 


%6-UdV-az 
26-MdV-bZ 
26-WdV-1% 
t6-HaV-$1 
t6-HdV-80 
t6-UdV-10 
Z6-UV-SZ 
Z6-UVIN-6) 
Z6-HVN-EI 
Té-HVH-+O 
T6-HAA-LT 
t6-444-07 
%6-Aad-£1 
t6-H44-90 
t6-NV[-0€ 
t6-NVI-ET 
Z6-NVI-LI 
26-NV{-60 
16-94-61 
16-MdV-11 
16-Hav-80 
16-Hav-50 
16-Wdv-20 
16-UVN-87 
16-UVN-ST 
16-HVN-17 
16-HVN-61 
I6-HVN-E1 
16-UVW-80 
16-HVN- F0 
16-Was-LZ 
16-44-07 
16-4H4-E] 
16-44-80 
16-@ad-s0 
16-NVI-0£ 
16-NVI-EZ 
16-NV-LI 
16-NVE-60 
16-NVI-p0 
06-08-61 
06-Oad-71 
06-4dV-81 


alva 
a1dWvs 





47 


Table 10 (cont'd) 


ea 
Iv UW od 204 D ®N 


Fae ales 
x aw va _|eourmry| awin | pos | szpuog 


Saad LAWVaVd TVOINAHO 


90ZSdH 
AUVNNNS VLVA 4409 MONS AAV duVH 


‘a's NVAW 
AHONATIVAINOA YILVM 


(up) 
‘as NVAW 
H1ddd MONS 


06-34-61 
06-04-21 
06-HdV-81 
06-Hdv=71 
06-HdY-€0 
06-HVN-LT 
06-HVN-07 
O6-AVIN-ST 
06-HVH-Z1 
06-HVH-90 
06-444-L7 
06-44:1-07 
06-H41-€ 1 
06-441-90 
06-NVf-0€ 
06-NVI-EZ 
06-NVI-91 
06-NVI-6 
06-NVI-Z 
68-D4G-8 
68-94G-6 
68-944 -7 
68-94Q-S 
68-HdV-27 
68-HdV-12 
68-HdV-L1 
_68-HdV-E1 
68-HdV-01 
68-HdV-90 
68-HdV-£0 
68-UVW-0£ 
68-UVN-87 
68-UVN-IZ 
68-HVH-01 
68-XVW-90 
68-4A4-07 
68-441-90 
68-NVf-E% 
68-NVI-60 
88-HdV-80 
88-WdV-90 
88-HVN-1€ 
88-HVW-67 
88-XVW-SI 
88-AVW-80 
88-Had-€7 
88-H11-60 
88-NVI-IZ 


aLva © 
d'IdWvs 





48 


Table 11 


Br a dD Dr 
lv uw od 204 Le) ®N x LA 1) 


SYILINVAVd TVOINAHO 


(1/8n)| (1/8w) | (wssown) 


(P,1409) 90ZSdH 





‘as NVAN 
AONATVAINOA ALVA 


(up) 
‘as NVAW 
Hiddd MONS 


%6-UdV-PT 
Z6-UdV-17 
t6-UdV-S] 
16-Hav-80 
t8-MdV-10 
Z6-AVW-SZ 
26-AVN-61 
Z6-UVN-€1 
T6-UVH-+r0 
t6-HH4-L7 
t6-444-07 
t6-H44-EI 
76-84-90 
Z6-NV{-0£ 
Z6-NVI-£% 
t6-NVI-LI 
T6-NV1-60 
16-24G-61 
16-HaV-80 
16-H4V-50 
16-HdV-20 
16-HXVW-87 
J6-UVIN-SZ 
16-UVIN-1Z 
J6“AVN-61 
16-UV- EI 
16-UVN-80 
16-aVN-bO 
16-€dd-LZ 
16-444-07 
16-444-€1 
16-441-80 
16-aad-s0 
I6-NVE-0€ 
JO-NVE-€Z 
16-NVI-LI 
16-NV-60 
16-NVE-bO 





49 


Table 11 (cont'd) 


Here 
Iv UN od 


io ea eee 
204 Le] EN x aw ®)_ |vjwoumry| aweniN | +os 


SYALANVAVd TVOINAHD 


LOZSdH 
AUVWNNS VLVA FXOO MONS AAV duvH 


(ur) 
‘as NVAN 
AONYIVAINUA YALVM 


(un) 
‘as NVAN 
H1d4G MONS 


06-AVN-ZI 
06-HVH-90 
06-444-LT 
06-441-07 
06-H414-£1 
06-441-90 
06-NV[-0€ 
06-NVI-E7 
06-NVI-91 
06-NV1-60 
06-NV1-70 
68-94Q-87 
68-944;61 
68-2440! 
68-944-50 
68-AVN-20 
68-AVW-10 
68-HdV-LT 
68-UdV-bZ 
68-UdV-1Z 
68-UdvV-LI 
68-HdV-€l 
68-HdV-01 
68-HdV-90 
68-Hdv-£0 
68-XVNW-0€ 
68-AVHEBT 
68-AVN-FT 
68-HVN-91 
68-HVH-90 
68-444-07 
68-4414-90 
68-NVI-£Z 
68-NV{-60 
88-HdV-7% 
88-HdV-12 
88-Hdv-61 
88-4dv-pl 
88-HdV-CI 
88-HdV-80 
88-Hdv-90 
88-UVN-1€ 
88-HVN-67 
88-AVW:S1 
88-AVN-80 
B8-H41-€7 
88-4144-60 
88-NVI-1Z 


41va 
4'IdWvs 





50 


Table 12 


= 
Iv 


SEE 
uW od 204 D ®N x an v2 [euouuy 


SHALANVAVd TVOINSHD 


sun 
EIN POS | SZPUOD AV 


(pAuco) LOZSdH 


WHAO) 
..% 


AONAIVAINDA YALVM 


(up) 
‘d'S  NVAN 
HLddd MONS 


Té-AVW-10 
t6-HdV-87 
T6-HdV-PZ 
t6-UdV-1T 
t6-Udv-Ss1 


t6-H44-LT 
t6-H44-07 
t6-H44-€1 
t6-H414-90 
76-NVI-0€ 
Z6-NVI-tZ 
%6-NV{-LI 
Z6-NV{-60 
16-03-61 
16-Hdv-s1 
16-HdV-11 
16-YdV-80 
16-H4V-50 
16-HaV-70 
16-XVN-87 
16-AVW-57 
16 AVE IT 
16-YVIN-61 
16-HVN-EI 
16-HVN-80 
16-YVW-+0 
16-444-LT 
16-4414-07 
16-aad-€1 
16-841-80 
16-444-ç0 
16-NV[-0€ 
16-NVE-€% 
16-NVI-LI 
16-NWi~60 
16-NVI-P0 
06-04-61 
06-04-71 
06-HdV-61 
06-HaV-81. 
06=N4V=7} 
06-WdV-E0 
d6-XVW-LT 
06-HVH-07 
06-XVH-S1 


alva 
IdWvS 





51 


Table 12 (cont'd) 





ri 
4 1 
sy ah 


» la Le, 
OT ES ANT 


5 ie) 
pious 


wy 


ae ore fi 
TE 


vy 








